Introductioa
Metal hydrogen systems are of great scientific and technological interest due to our need in understanding the way gases dissolve in metals, the possible use of hydrogen as fuel, and the use of metals as storage media of hydrogen [1] [2] [3] . For the better understanding of the different properties of these systems the electronic structure of the dissolved hydrogen must be known. In recent years, most of the investigations have been done in this direction, i.e. on the transition metals and the rare earth hydrides [4] [5] [6] [7] [8] [9] [10] [11] .
Compton scattering of high energy photons [12] is especially suited for the determination of the electronic structure of metal hydrides. The electron momentum distribution which is measured by this technique is a very sensitive function of the way in which the hydrogen is dissolved in the lattice. This allows one to determine the validity of different models for the hydride structure. Indeed, by measuring the Compton profiles of the same sample before and after hydrogen loading, the contribution of the core electrons can be separated more or less from that of the valence electrons, which are the ones mostly affected by hydrogen dissolution [4, 13] .
The models that have been used in the past for the interpretation of hydrides are : the protonic model [14] , where hydrogen donates its electron to the metal conduction band, the anionic model, where an electron is removed from the metal conduction band and forms a hydrogen anion, and the atomic model [15] , where the dissolved hydrogen remains neutral.
Titanium is a metal which can absorb large quantities of hydrogen [16] forming hydrides which have been extensively studied because of their special physical aspects [17] [18] [19] [20] [21] [22] [23] [24] . From the phase diagram of the titanium-hydrogen system [25, 26] it is evident that at room temperature there are more than one phases except in the region bound by 1.5 x 1.8 (for the TiHx system) that is characterized as gamma phase.
In this work the Compton profiles of the polycrystalline Ti and TiH 1, 9 8 are measured at room temperature. The calculated difference of the profiles is compared with the different theoretical wave function models.
It is shown that our experimental data agree fairly well with a series of recent theoretical band structure calculations [27, 28] for this system.
Experimental
In the present experiment a y-ray Compton spectrometer [29] with an annular 0. [15] , interpolated with cubic spline functions at intervals of 0.1 a.u. However the 9.9 normalization factor is not so critical because only the difference between the profiles was of interest to us in this study. 3 . Discussion.
The difference between the two experimental Compton profiles of TiH1.98 and Ti is clearly confined to the valence electron profiles in the low momentum region as shown in figure 1 . Figure 2 displays [28] . [28] .
In the anionic model, we assume that a hydrogen atom removes an electron from the conduction band of the host lattice and forms a negative H-ion. Using a hydrogenlike wavefunction [37] with a = I I / 16 and applying a Fourier transformation we get the Compton profile for the H-ion
The difference profile for the anionic model of TiHi,98 is therefore
The negative term in the right hand side of equation (4) takes into account the electron removed from the conduction band of Ti.
From the results plotted in figure 2 , it appears that the so-called protonic model agrees better with the experimental data than the anionic model. On the other hand, in the hydrides of early transition metals it has been established that charge transfer occurs from the metal to the H atom. Although these two observations might appear contradictory, this is not so actually. According to reference [38] Compton profile is given by and the difference profile is therefore
The above mentioned models ignore the lattice expansions which are observed upon hydrogen formation.
°O n the other hand, the band structure curve is calculated from the data of reference [28] . It In the contrast to some earlier works [38] [39] [40] [41] [42] , recent [27, 28] theoretical calculations, based on a selfconsistent augmented plane wave (APW) band structure method, compute both energies and wavefunctions of the TiH2. This method is outlined in reference [27] and one should refer to it for details. In this work the discussion is centred around the main conclusions that are derived from the study of the energy bands in TiH2. In comparison to previous nonself-consistent theoretical band structure methods [38] [39] [40] [41] [42] 
